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TABLE 1 Clinical Characteristics of the Study Population and Purinergic Proﬁle
No Prodromes,
Normal Heart
(n ¼ 57)
Carotid Sinus
(n ¼ 9)
Situational
(n ¼ 23)
Vasovagal
(n ¼ 30)
Control Subjects
(n ¼ 40)
Age, yrs 64  15* 74  10* 56  18 45  17* 53  15
Women 36 (63) 2 (22) 8* (35) 18 (60%) 23 (57)
Total number of syncopes 3 (2–5) 2 (2–3) 4 (2–6.5) 8† (4–15) —
Duration of symptoms, yrs 1 (1–3) 1 (1–2) 4 (1.5–10) 10† (3–22) —
APL, mM 0.18* (0.12–0.36) 0.16* (0.10–0.31) 0.60 (0.43–0.70) 0.85* (0.59–1.90) 0.60 (0.50–0.69)
APL #0.36 mM‡ 45* (79%) 8* (89%) 5* (22%) 2 (7%) 1 (2%)
A2A R expression, arbitrary units 0.5* (0.3–0.6)
(n ¼ 16)
0.5 (0.4–0.5)
(n ¼ 6)
0.9* (0.9–1.0)
(n ¼ 7)
0.8* (0.7–1.0)
(n ¼ 11)
0.7 (0.5–0.8)
(n ¼ 40)
SNP:TT/TC/CC variants 2/20/5 1/4/3 12/5/2* 0/5/9 7/20/13
Tilt table test, hypotension þ bradycardia
response
13/56 (23%) 2/6 (33%) 8/23 (35%) 22/30§ (73%) —
Values are mean  SD, n (%), or n (ranges). *p < 0.05 compared with control subjects; †p < 0.05 vasovagal compared with no prodromes and carotid sinus; ‡Value
corresponding to the best receiving-operating characteristic curve discriminant [see Deharo et al. (2)]; §p < 0.05 vasovagal compared with each other group.
APL ¼ adenosine plasma level; A2A R ¼ adenosine A2A receptor; SNP ¼ single nucleotide c.1364 C>T polymorphism.
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205The high APL values in VVS patients are compatible
with the activation of low afﬁnity A2A R activa-
tion (KD 1.8 mM) and desensitization of high afﬁnity
A1 R. Low afﬁnity A2A R is located in the vessels and
causes vasodilation. Thus, syncope may be related
to the vasodilatory effect of the A2A R activation,
which acts synergically with the blunted sympa-
thetic nervous activity. Interestingly, these patients
also showed a high incidence of positive tilt tests. It
is known that a positive tilt test denotes suscepti-
bility to hypotension (5).
In conclusion, particular purinergic proﬁles, which
are genetically predetermined, characterize different
common forms of neurally-mediated syncope that
can be classiﬁed as low, normal, and high adenosine
syncope; this classiﬁcation might have therapeutic
implications.Regis Guieu, MD
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A Risk Factor in Brugada SyndromeConte et al. (1) reported their long-term results
of implantable cardioverter-deﬁbrillator therapy
in Brugada syndrome (BS). The investigators noted
that 4 patients experienced an electrical storm
and 1 (Patient #3) had a “fragmentation of the QRS
complex (f-QRS).” In fact, this patient’s electrocar-
diogram (ECG) showed a spike mainly at the terminal
portion of all QRS complexes. After ajmaline chal-
lenge, a coved-type ECG was induced, and the spike
disappeared, unmasking an S wave in leads V4 to V6.
We believe that the terminal QRS spike may signify
early repolarization (ER) rather than f-QRS in this BS
patient. Unlike in myocardial infarction, f-QRS has
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206been described only in the right precordial leads and
within the QRS complex in BS, indicating a regional
conduction disturbance in the right ventricular
outﬂow tract in these patients (2). ER may appear as
a notching of the terminal QRS in the inferolateral
leads and is an increasingly recognized risk factor
for ventricular ﬁbrillation and electrical storm in pa-
tients with BS (3,4). As in this patient, the ER pattern
is decreased by sodium channel blockers in sole ER
and in patients with BS and additional inferolateral
ER (5). The contrary responses to sodium channel
blockers in BS (accentuation of ST elevation) and in
ER (attenuation of ER pattern) may point to different
underlying mechanisms for both diseases. It would be
interesting to know whether this BS patient with
additional inferolateral ER and history of electrical
storm is 1 of the 2 patients that have successfully been
treated with quinidine, as this drug is highly effective
in both diseases, BS and ER syndrome.*Johannes Steinfurt, MD
Katja E. Odening, MD
*Department of Cardiology and Angiology I
Heart Center, University of Freiburg
Hugstetterstrasse 55
Freiburg, 79106
Germany
E-mail: johannes.steinfurt@universitaets-herzzentrum.de
http://dx.doi.org/10.1016/j.jacc.2015.03.599
Please note: The authors have reported that they have no relationships relevant
to the contents of this paper to disclose.
RE F E RENCE S
1. Conte G, Sieira J, Ciconte G, et al. Implantable cardioverter-deﬁbrillator
therapy in Brugada syndrome: a 20-year single-center experience. J Am Coll
Cardiol 2015;65:879–88.
2. Morita H, Kusano KF, Miura D, et al. Fragmented QRS as a marker of con-
duction abnormality and a predictor of prognosis of Brugada syndrome. Cir-
culation 2008;118:1697–704.
3. Kawata H, Morita H, Yamada Y, et al. Prognostic signiﬁcance of early
repolarization in inferolateral leads in Brugada patients with documented
ventricular ﬁbrillation: a novel risk factor for Brugada syndrome with ven-
tricular ﬁbrillation. Heart Rhythm 2013;10:1161–8.
4. Kaneko Y, Horie M, Niwano S, et al. Electrical storm in patients with Bru-
gada syndrome is associated with early repolarization. Circ Arrhythm Elec-
trophysiol 2014;7:1122–8.
5. Roten L, Derval N, Sacher F, et al. Ajmaline attenuates electrocardiogram
characteristics of inferolateral early repolarization. Heart Rhythm 2012;9:232–9.REPLY: Early Repolarization
A Risk Factor in Brugada SyndromeWe thank Drs. Steinfurt and Odening for their
thoughtful comments on our recent publication (1).
Apart from the coved-type ST-segment elevation
in the right precordial leads, the heterogeneity ofBrugada syndrome (BS) can lead to additional elec-
trocardiographic (ECG) repolarization abnormalities
and even to abnormal depolarization features (2,3).
Moreover, both abnormalities might coexist on the
ECG of the same patient, and the combination of such
ﬁndings seems to confer even a higher risk for further
arrhythmic events (4).
Early repolarization (ER) may present either as
QRS slurring (a smooth transition from the QRS
segment to the ST-segment) or notching (a positive J
deﬂection of at least 1 mm inscribed on the S-wave)
in the inferior leads (II, III, and aVF), lateral leads (I,
aVL, and V4 to V6), or both. Ajmaline challenge can
normalize an inferolateral J wave and increase S-
wave amplitude in patients with an ER pattern or BS
(5). In addition, a drug challenge can unmask the
diagnostic Brugada ECG pattern exclusively in the
inferior–lateral leads more frequently in patients
with BS with a baseline ER pattern (2).
In this patient with BS who experienced an elec-
trical storm, the baseline ECG was considered to
have a depolarization abnormality rather than repo-
larization abnormalities (1). A notching in the ter-
minal part of the QRS complex without ST-segment
elevation was present not only in the inferolateral
leads, but was also diffuse in all leads. Furthermore,
a slurring of QRS with fragmentation of the terminal
part was present even in leads aVR and V1, and there
was no J deﬂection inscribed on the S wave that was
positive in all leads. Finally, ajmaline unmasked a
type I ECG in leads V1 and V2 and did not provoke
the diagnostic pattern in the inferolateral leads. The
signiﬁcance of the presence of a global conduction
slowing in patients with BS who present with diffuse
fragmentation of QRS on a baseline 12-lead ECG has
not been fully understood and should merit further
investigation.*Giulio Conte, MD, PhD
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